Abstract. In the article [1] , is considered a classic method for analyze the dynamics of the loaded beam, as a result leading to the solution of a system of transcendental equations for the eigenvalues. In this paper, shall show that perhaps the solution using functions Tymoshenko arising in the analysis of the free beam vibrations. As a result, the problem will be reduced to infinite dimensional system of differential equations satisfying the conditions for the approximate solution.
Introduction
The study of the beam vibrations continues to be actual over the years and finds wide application in engineering practice. The authors [4] [5] [6] studied this problem is performed analysis to find eigenfrequencies and eigenmodes. This approach is useful when considering the free vibrations of the beam. If mass or spring-mass attach to a beam, having difficulty with the calculation of eigenfrequencies. In this paper, we will show how, without changing the system of eigenfunctions, explore the fluctuations in the beam with a system of mass-spring-damper.
Equations of motion
Consider the free vibrations of the simply-supported uniform beam (length , l linear density , U stiffness EI and area of cross section F ) with system of mass-spring-damper on на interior point 0 x (Fig. 1.) . 
where , U x t -function of a displacement perpendicular to the axis of the beam. 
The solution using functions Tymoshenko
Apply the method of separating variables, i.e. , U x t X x T t .
If consider only (1) and (2), the eigenfunctions would constitute functions Tymoshenko: Let us assume that the solution of the current problem can be represented in the form: 
In accordance with the boundary conditions, the first four expressions in brackets are zero. We obtain
As can be seen, the integral in the brackets is the coefficient n b t .
From (4) follows that system of differential equations. This system can easily be solved using numerical methods and method of reduction, since It satisfies the necessary conditions. Since the solution uses functions Tymoshenko system it makes it easier the problem of convergence of Fourier series, and also allows a comparative analysis with non-loaded beam.
It is worth noting that all of the solution was performed for free-supported beam, but it is similar to any combination of the classic fixings. Enough to take corresponding functions Tymoshenko. This solution can be generalized to multiple systems of mass-spring-damper.
